The multi-target mechanism of Synephrine and Paeoniflorin exert antidepressive and prokinetic effect similar to Zhiqiao Shaoyao by 王云
 学校编码：10384                               分类号      密级        




硕  士  学  位  论  文 
                                           
枳壳芍药及吸收成分辛弗林和芍药苷抗抑
郁促动力的多靶点机制 
The multi-target mechanism of Synephrine and Paeoniflorin 
exert antidepressive and prokinetic effect 
similar to Zhiqiao Shaoyao 
王 云 
指导教师姓名： 黄熙 教授 
专  业 名 称： 生物学 
论文提交日期：2017年 4月 
论文答辩时间：2017年 5月 
学位授予日期：2017年 6月   
 
  
答辩委员会主席：  王彦辉   
评    阅    人：           
 




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 

















摘要 .................................................................................................... 1 
英文摘要 ............................................................................................ 2 
英文缩写表 ........................................................................................ 3 
第一章  文献调研 ............................................................................ 4 
1  抑郁症进展 .................................................. 5 
1.1抑郁症现状 ............................................ 5 
1.2单胺类神经递质假说 .................................... 6 
1.3受体假说 .............................................. 6 
1.4 BDNF 假说 ............................................ 7 
1.5下丘脑-垂体-肾上腺轴假说 .............................. 8 
1.6细胞因子假说 .......................................... 9 
1.7抑郁患者肠道菌群异常 .................................. 9 
1.8抗抑郁药物研究进展 ................................... 10 
1.9 CUMS 模型 .......................................... 11 
2  抑郁-胃肠共病机制 .......................................... 12 
2.1胃肠功能障碍现状 ..................................... 12 
2.2脑-肠轴 .............................................. 12 
2.3抑郁-胃肠炎症相关性 .................................. 13 
2.4临床药物的局限性 ..................................... 13 
3  本文研究的必要性和意义 ..................................... 14 
3.1枳壳芍药药对 ......................................... 14 
3.2辛弗林 ............................................... 14 
3.3芍药苷 ............................................... 15 
3.4课题组进展 ........................................... 15 
第二章  前期工作 ................................... 16 
1  实验材料 ................................................... 16 
1.1大鼠 ................................................. 16 
1.2药材 ................................................. 16 
1.3试剂 ................................................. 16 
1.4仪器 ................................................. 16 
2  实验方法 ................................................... 17 
2.1动物实验分组和药物使用剂量 ........................... 17 
2.2枳壳芍药汤剂制备 ..................................... 19 
2.3枳壳芍药冻干粉的制备 ................................. 19 
2.4建立大鼠慢性温和不可预知应激抑郁模型 ................. 20 
2.5构建急性抑郁大鼠模型 ................................. 22 
















2.7旷场试验 ............................................. 22 
2.8胃肠动力测定 ......................................... 22 
2.9制备大鼠血清样本 ..................................... 23 
2.10制备大鼠海马组织样本 ................................ 23 
2.11 ELISA .............................................. 24 
2.12定量即时 PCR ........................................ 25 
2.13数据收集 ............................................ 27 
第三章  实验结果 ................................... 28 
1  枳壳芍药药对的快速抗抑郁促胃肠动力作用 ..................... 28 
1.1大鼠 FST 实验疗效 ..................................... 28 
1.2小鼠 TST 实验疗效 .................................... 29 
1.3大鼠胃肠动力疗效 ..................................... 30 
2  枳壳芍药药对对 CUMS模型大鼠的抗抑郁促动力作用 .............. 30 
2.1大鼠体重变化 ......................................... 31 
2.2大鼠糖水偏爱度 ....................................... 31 
2.3大鼠 FST 实验疗效 ..................................... 32 
2.4大鼠敞箱实验疗效 ..................................... 33 
2.5大鼠胃动力相关激素的变化 ............................. 34 
2.6大鼠细胞因子分泌的浓度 ............................... 36 
2.7大鼠犬尿酸机制 ....................................... 38 
2.8大鼠抗氧化机制 ....................................... 39 
2.9大鼠皮质酮和单胺递质的变化 ........................... 39 
3  辛弗林发挥了类似枳壳芍药药对的快速抗抑郁促动力作用 ......... 41 
3.1大鼠 FST 实验疗效对比 ................................. 41 
3.2小鼠 TST 实验疗效对比 ................................ 42 
3.3大鼠胃肠动力的疗效对比 ............................... 42 
4  枳壳芍药及吸收成分辛弗林对 CUMS模型大鼠的抗抑郁促动力作用 .. 43 
4.1大鼠体重变化 ......................................... 44 
4.2大鼠糖水偏爱度 ....................................... 44 
4.3大鼠 FST 实验疗效 ..................................... 45 
4.4大鼠敞箱实验疗效 ..................................... 46 
4.5大鼠胃动力相关激素的变化 ............................. 47 
4.6大鼠细胞因子分泌的浓度 ............................... 49 
4.7大鼠犬尿酸机制 ....................................... 52 
4.8大鼠氧化机制 ......................................... 53 
4.9大鼠皮质酮和单胺递质的变化 ........................... 53 
5  芍药苷发挥了类似枳壳芍药药对的快速抗抑郁促动力作用 ......... 55 
5.1大鼠 FST 实验疗效对比 ................................. 55 
5.2小鼠 TST 实验疗效对比 ................................ 56 
5.3大鼠胃肠动力的疗效对比 ............................... 56 
6  枳壳芍药及吸收成分芍药苷对 CUMS模型大鼠的抗抑郁促动力作用 .. 57 
6.1大鼠体重变化 ......................................... 57 















6.3大鼠 FST 实验疗效 ..................................... 59 
6.4大鼠敞箱实验疗效 ..................................... 60 
6.5大鼠胃动力相关激素的变化 ............................. 61 
6.6大鼠细胞因子分泌的浓度 ............................... 63 
6.7大鼠犬尿酸机制 ....................................... 65 
6.8大鼠氧化机制 ......................................... 66 
6.9大鼠皮质酮和单胺递质的变化 ........................... 66 
7  枳壳芍药及吸收成分辛弗林和芍药苷对 CUMS 模型大鼠的抗抑郁机制对
比 ........................................................... 68 
7.1大鼠细胞因子分泌的浓度 ............................... 68 
7.2大鼠氧化机制 ......................................... 70 
第四章  讨论与结论 ................................. 72 
1  枳壳芍药药对研究结果 ....................................... 72 
2  辛弗林与枳壳芍药药对疗效对比 ............................... 74 
3  芍药苷与枳壳芍药药对疗效对比 ............................... 75 
4  全文总结与展望 ............................................. 77 
参考文献 ........................................... 78 




























Table of Content 
Abastract in Chinese ................................................................................. 1 
Abastract in English ................................................................................. 2 
Abbreviation .............................................................................................. 3 
Chapter I   Literature Research ........................................................... 4 
1 Progress of depression research ........................................................................... 5 
1.1 Depression status ............................................................................................. 5 
1.2 Monoamine neurotransmitter hypothesis ......................................................... 6 
1.3 Receptor hypothesis ......................................................................................... 6 
1.4 BDNF hypothesis ............................................................................................. 7 
1.5 HPA axis hypothesis ......................................................................................... 8 
1.6 Cytokine hypothesis ......................................................................................... 9 
1.7 Depression in patients with abnormal intestinal flora...................................... 9 
1.8 Progress on antidepressants ........................................................................... 10 
1.9 CUMS model ................................................................................................. 11 
2 Co-morbid mechanism of depression and gastrointestinal disorders ............ 12 
2.1 Status of gastrointestinal dysfunction ............................................................ 12 
2.2 Brain - gut axis ............................................................................................... 12 
2.3 Depression associated with gastrointestinal inflammation ............................ 13 
2.4 Limitations of clinical drugs .......................................................................... 13 
3 The necessity and significance of this study...................................................... 14 
3.1 ZS ................................................................................................................... 14 
3.2 Synephrine ..................................................................................................... 14 
3.3 Paeoniflorin .................................................................................................... 15 
3.4 Task group progress ....................................................................................... 15 
Chapter II  Preliminary Work .................................................... 16 
1 Experimental materials ...................................................................................... 16 
1.1 Rats ................................................................................................................ 16 
1.2 Herbs .............................................................................................................. 16 
1.3 Reagents ......................................................................................................... 16 
1.4 Instruments ..................................................................................................... 16 
2 Experimental methods ........................................................................................ 17 
2.1 Animal experiment groups and drug use dose ............................................... 17 
2.2 ZS decoction preparation ............................................................................... 19 
2.3 Preparation of freeze-dried powder of ZS ..................................................... 19 
2.4 Establishment of rat CUMS model ................................................................ 20 
2.5 Construction of fast anti-depressive rat model .............................................. 22 
















2.7 Open field test ................................................................................................ 22 
2.8 Gastrointestinal motility assay ....................................................................... 22 
2.9 Preparation of rat serum samples ................................................................... 23 
2.10 Preparation of rat hippocampal tissue samples ............................................ 23 
2.11 ELISA assay ................................................................................................. 24 
2.12 Quantitative real-time PCR .......................................................................... 25 
2.13 Data collection ............................................................................................. 27 
Chapter III  Experimental Results ............................................. 28 
1 ZS exerts the fast anti-depressive and prokinetic mechanism ........................ 28 
1.1 Rat FST test efficacy ...................................................................................... 28 
1.2 Mouse TST test efficacy ................................................................................ 29 
1.3 Rat gastrointestinal motility ........................................................................... 30 
2 The antidepressant and prokinetic effects of ZS on CUMS model rats ......... 30 
2.1 Changes in body weight of rats ...................................................................... 31 
2.2 Sucrose preference in rats .............................................................................. 31 
2.3 Rat FST test efficacy ...................................................................................... 32 
2.4 Rat OFT test efficacy ..................................................................................... 33 
2.5 Changes of gastric motility-related hormones in rats .................................... 34 
2.6 Concentration of rat cytokine secretion ......................................................... 36 
2.7 Rat uric acid mechanism ................................................................................ 38 
2.8 Rat antioxidant mechanism ............................................................................ 39 
2.9 Changes of corticosterone and monoamine neurotransmitters in rats ........... 39 
3 Synephrine exerts the fast anti-depressive and prokinetic mechanism similar 
to ZS ........................................................................................................................ 41 
3.1 Comparison of rat FST test efficacy .............................................................. 41 
3.2 Comparison of mouse TST test efficacy ........................................................ 42 
3.3 Comparison of rat gastrointestinal motility ................................................... 42 
4 The mechanism of ZS and its Synephrine exert anti-depressive and and 
prokinetic effects in CUMS rats. .......................................................................... 43 
4.1 Changes in body weight of rats ...................................................................... 44 
4.2 Sucrose preference in rats .............................................................................. 44 
4.3 Comparison of rat FST test efficacy .............................................................. 45 
4.4 Comparison of rat OFT test efficacy .............................................................. 46 
4.5 Changes of gastric motility-related hormones in rats .................................... 47 
4.6 Concentration of rat cytokine secretion ......................................................... 49 
4.7 Rat uric acid mechanism ................................................................................ 52 
4.8 Rat antioxidant mechanism ............................................................................ 53 
4.9 Changes of corticosterone and monoamine neurotransmitters in rats ........... 53 
5 Paeoniflorin exerts the fast anti-depressive and prokinetic effect similar to 
ZS ............................................................................................................................. 55 
5.1 Comparison of rat FST test efficacy .............................................................. 55 
5.2 Comparison of mouse TST test efficacy ........................................................ 56 
















6 The mechanism of ZS and its Paeoniflorin exert anti-depressive and 
prokinetic effects in CUMS rats. .......................................................................... 57 
6.1 Changes in body weight of rats ...................................................................... 57 
6.2 Sucrose preference in rats .............................................................................. 58 
6.3 Comparison of rat FST test efficacy .............................................................. 59 
6.4 Comparison of rat OFT test efficacy .............................................................. 60 
6.5 Changes of gastric motility-related hormones in rats .................................... 61 
6.6 Concentration of rat cytokine secretion ......................................................... 63 
6.7 Rat uric acid mechanism ................................................................................ 65 
6.8 Rat antioxidant mechanism ............................................................................ 66 
6.9 Changes of corticosterone and monoamine neurotransmitters in rats ........... 66 
7 Comparison of antidepressant mechanisms of ZS and its Paeoniflorin and 
Synephrine in CUMS rats. .................................................................................... 68 
7.1 Concentration of cytokine secretion .............................................................. 68 
7.2 Rat oxidative mechanism ............................................................................... 70 
Chapter IV  Discussion and conclusion ...................................... 72 
1 Study on ZS .......................................................................................................... 72 
2 Comparison of Synephrine and ZS efficacy ..................................................... 74 
3 Comparison of Paeoniflorin and ZS efficacy .................................................... 75 
4 Summary and prospect ....................................................................................... 77 
References ........................................................................................ 78 





























比：定量即时 PCR 和 ELISA 试剂盒检测；4. 血浆和海马中 IDO 和犬尿酸含量
对比：ELISA 试剂盒检测；5.海马中 ROS 和 MDA 浓度对比：ELISA 试剂盒检
测；6.血浆和海马中 5-HT 和 NE 含量对比：ELISA 试剂盒检测；7.血液皮质酮浓
度对比：ELISA 试剂盒检测。 
结果：1.枳壳芍药药对抗抑郁作用可能通过抗炎、抗氧化及犬尿酸途径共同
实现的；2. 辛弗林比枳壳芍药药对能更有效降低 FST 实验的不动时间、炎性因
子水平，显著提高 5-HT 水平；更有效提高胃泌素、辛酰化-/-ghrelin 的含量，可
能更好地促进胃肠蠕动。3. 芍药苷比枳壳芍药药对能更有效降低 FST 实验的不



















Objective: At present, many monoamine antidepressants are slow and have a lot 
of side effects in the market. To CSS A&P as a clue, we find Ferulic Acid and MH,  
but still do not know whether there is still A&P role. In this study, we focus on 
inflammatory pathways and compare antidepressant effect and prokinetic effect of ZS 
and Synephrine and Paeoniflorin from multiple angles through oxidative stress, KYN, 
ghrelin and other aspects. We initially elucidate its potential mechanism of A&P and 
ZS and Synephrine and Paeoniflorin may be potential natural antidepressants. 
 Methods: First, we use FST, TST, OFT, gastrointestinal motility experiment 
methods to compare the antidepressant effects and prokinetic-like effect of ZS and 
Synephrine and Paeoniflorin. Second, we use ELISA kits to detect gastrointestinal  
hormone to compare gastrointestinal motility. Third, in order to compare the 
anti-inflammatory effects, we use ELISA kits to detect it. Fourth, in order to compare 
the function on the uric acid pathway in CUMS rat, we use ELISA kits to detect 
concentrations of IDO and KYN in plasma and hippocampus. Fifth, in order to 
compare the antioxidant capacity, we use ELISA kits to detect the concentrations of 
ROS and MDA in hippocampus. In addition, to compare the function on the secretion 
of monoamine neurotransmitters, we use ELISA kits to detect it. 
Results: We firstly demonstrate that ZS may achieve antidepressant effects 
through inflammation, oxidation, and uric acid. Second, compared with Synephrine, 
Paeoniflorin and ZS can more effectively partially reduce the immobility time of FST 
experiment, inflammatory factors, and significantly improve 5-HT. Third, compared 
with fluoxetine, ZS and Synephrine and Paeoniflorin can improve the level of 
gastrointestinal motility hormones in the gastric antrum tissue and plasma, and 
effectively facilitate gastrointestinal motility. 
 

















缩写 全名 中文名 
CUMS Chronic Unpredictable Mild Stress 
抑郁慢性轻度不可预见应
激模型 
CSS Chaihu Shugan Powder 柴胡舒肝散 
ZS Zhi qiao Shao yao 枳壳芍药 
Syn Synephrine 辛弗林 
P Paeoniflorin 芍药苷 
FST Forced Swimming Test 强迫游泳实验 
A&P 
antidepressant-like effect and prokinetic-like 
effect 
抗抑郁促动力 
OFT Open Fields Test 敞箱实验 
GE Gastric Emptying 胃排空实验 
IT Intestinal Transit 肠推进实验 
GA gastrin 胃泌素 
GH ghrelin 胃饥饿素 










































道，体内 NA 约 50％是由肠交感神经纤维产生的[31]。动物研究的证据表明， IBS
中 NA 水平急性升高调节脑中的工作记忆功能[32]。此外，NA 系统与 ghrelin 相关，


























1  抑郁症进展 
1.1 抑郁症现状 
































抑郁症状是由 5-HT、NE 或 DA 等神经递质不足引起的[47]，这个假说来自临
床抑郁治疗的观察：这些神经递质一种或多种的提高，抑郁症状减轻。此外，抑
郁与基底神经节的神经变性疾病相关联，例如帕金森病和亨廷顿氏（Parkinson 
and Huntington）。通过色氨酸羟化酶抑制剂即对氯苯丙氨酸阻断 5-HT 合成的药
理学，发现了抗抑郁药物，例如反苯环丙胺和丙咪嗪。表明 5-HT 是抗抑郁治疗
剂作用的靶点。随后的研究包括通过饮食减少 5-HT 前体色氨酸的耗尽或者阻断
CA（儿茶酚胺）的合成。也报告服用 SSRI[48]或 NRI[49]抑制 MDD 患者的复发。
急性或短期条件下 5-HT 的消耗，对 SSRI 的抗抑郁作用是至关重要的；长期抑
制 5-HT 合成可能会增加抑郁的易感性。事实上，张等人研究中的 tph2 基因，导
致约 80％的 5-HT 合成速率限制性酶的活性降低。强烈支持：5-HT 合成缺陷有








鼠显示出高水平的焦虑，且 SSRIs 治疗无效。延迟起效 SSRI 和 SNRI 药物特征
可以反映细胞体 5-HT1A自身受体脱敏所需的时间。最初，通过减少血清素能神
经元吲哚胺的释放来抑制 5-HT 再摄取，进行自我受体补偿。慢性 SSRI 治疗导
致 5-HT1A自身受体脱敏，使负反馈机制失活，从而允许细胞外 5-HT 的显著增加
和突触后 5-HT 受体的活化。②5-HT1B 受体：5-HT1B 受体是血清素能神经元轴突
末端的自身受体和非神经元轴突终端上的异质受体。在抑郁动物模型中观察到，
改变 5-HT1B 受体表达和信号能治疗一定程度的抑郁症状。③5-HT7 受体：另一种
缩短有效治疗起效时间涉及 5-HT 7 受体，一个不明确的 Gs 蛋白偶联受体
[52]。

















剂 Ketamine（一种 NMDA 受体拮抗剂[54]），能快速抗抑郁并能治疗耐药性抑郁
症。动物研究表明，激活 mTOR 信号途径（雷帕霉素途径）的哺乳动物靶标，
产生快速抗抑郁效应，这又导致前额叶皮层中突触蛋白增加、合成和突触棘的形
成。此外在小鼠中，其他 NMDA 拮抗剂和 Ketamine 产生抗抑郁样行为，是通过
BDNF 依赖性神经营养及神经生长机制，包括海马神经发生。 








BDNF 水平差异的文章发表于 13 年多前[56]。因此，与健康对照组相比，大多数
论文显示未经药物治疗的抑郁患者的血清 BDNF 水平在抗抑郁药治疗后增加到
健康对照的水平。在许多抑郁症遗传的研究中，发现了 BDNF 功能性 SNP（rs6265 
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